Gene retrieval

Day 1
Two colonies growing on the LB plate were culture in 1 mL of LB + cm (15 μg/mL) medium with shaking at 37 °C overnight.
Day 2
1) LB medium (1.4mL) in a microfuge tube was inoculated with 30 μL of the fresh atarter culture and incubated for 2 hours at 37 °C with shaking at 1,000 rpm.
2) In an eppendorf tube, 100 ng of pRed/ET plasmid (GENE BRIDGES, Heidelberg, Germany) was mixed with 18 μL of freshly prepared cells.
3) The mixture was transferred to a 1-mm electroporation cuvette, and electroporated at 1,800 V. 4) After electroporation, 1 mL of fresh LB medium was added, and the sample was cultured for 70 min at 30 °C with shaking at 1,000 rpm, and then incubated on an LB plate containing 15 μg/mL of cm and 3 μg/mL of tetracycline (tet) (LB + cm/tet plate) at 30 °C overnight.
Day 3
Eight colonies growing on the LB + cm/tet plate were cultured in 1 mL LB + cm (15 μg/mL)/tet (3 μg/mL) medium with shaking at 30 °C overnight.
Day 4
1) LB medium (1.4mL) in a microfuge tube was inoculated with 30 μL of the fresh starter culture and incubated for 2 hours at 30 °C with shaking at 1,000 rpm.
2) Cells were cultured in medium with 50 μL of 10% L-arabinose (Sigma) for 45 min at 37 °C with shaking at 1,000 rpm.
3) In an eppendorf tube, 40 ng of the gene retrieval vector for the exon 3 (E3) and exon 4 (E4) region of the Wapl gene was mixed with 18 μL of freshly prepared cells.
4) The mixture was transferred to a 1-mm electroporation cuvette, and electroporated at 1,800 V. 5) After electroporation, 1 mL of fresh LB medium was added, and the sample was cultured for 5 hours at 37 °C with shaking at 1,000 rpm, and then incubated on an LB plate containing 100 μg/mL of ampicillin (amp) (LB + amp plate) at 37 °C overnight.
Day 5
1) Transformants were selected by static culturing in 1 mL of LB + amp (100 μg/mL) medium at 30 °C overnight.
2) Positive clones containing the regions indicated in red were identified by PCR analysis (using primer pairs PCR #5 and #6 shown in Supplementary Table S1).
Insertion of the loxP-neo-loxP-cassette into a plasmid
Day 6
1) LB medium (1.4 mL) in a microfuge tube was inoculated with 30 μL of fresh starter culture and incubated for 2 hours at 37 °C with shaking at 1,000 rpm.
2) In an eppendorf tube, 100 ng of the pRed/ET plasmid was mixed with 18 μL of freshly prepared cells.
3) The mixture was transferred to a 1-mm electroporation cuvette, and electroporated at 1,800 V. 4) After electroporation, 1 mL of fresh LB medium was added, and the sample was cultured for 70 min at 30 °C with shaking at 1,000 rpm, and then incubated on an LB plate containing 100 μg/mL of amp and 3 μg/mL of tet (LB + amp/tet plate) at 30 °C overnight.
Day 7
Two colonies growing on the LB + amp/tet plate were cultured with shaking in 1 mL of LB + amp (100 μg/mL)/tet (3 μg/mL) medium at 30 °C overnight.
Day 8
1) LB medium (1.4 mL) in a microfuge tube was inoculated with 30 μL of fresh starter culture for 2 hours at 30 °C with shaking at 1,000 rpm.
2) Cells were cultured in medium containing 50 μL of 10% L-arabinose for 45 min at 37 °C with shaking at 1,000 rpm.
3) In an eppendorf tube, 313 ng of the loxP-neo-loxP-cassette that was amplified by PCR (primer pairs shown in Supplementary Table S2) was mixed with 18 μL of freshly prepared cells.
4) The mixture was transferred to a 1-mm electroporation cuvette, and electroporated at 1,800 V. 5) After electroporation, 1 mL of fresh LB medium was added, and the sample was cultured for 5 hours at 37 °C with shaking at 1,000 rpm, and then incubated on an LB plate containing 100 μg/mL of amp and 50 μg/mL of kanamycin (kan) (LB + amp/kan plate) at 37 °C overnight.
Day 9
1) Transformants were selected by culturing in 1 mL LB + amp (100 μg/mL)/kan (50 μg/mL) medium with shaking at 37 °C overnight.
2) Positive clones containing the regions indicated in green were identified by PCR analysis (using primer pairs PCR #7 and #8 shown in Supplementary Table S2 ).
Deletion of the kanamycin/neomycin selection maker by Cre expression
Day 10
1) LB medium (1.4 mL) in a microfuge tube was inoculated with 30 μL of fresh starter culture, and incubated for 2 hours at 37 °C with shaking at 1,000 rpm.
2) In an eppendorf tube, 87 ng of the 706-Cre plasmid (GENEBRIDGES) was mixed with 18 μL of freshly prepared cells.
3) The mixture was transferred to a 1-mm electroporation cuvette, and electroporated at 1,800 V. 4) After electroporation, 1 mL of fresh LB medium was added, and the sample was cultured for 70 min at 30 °C with shaking at 1,000 rpm, and then incubated on an LB plate containing 100 μg/mL of amp, 50 μg/mL of kan, and 3 μg/mL of tet (LB + amp/kan/tet plate) at 30 °C overnight.
Day 11
Transformants were selected for recombineering of the loxP site by their expression of Cre recombinase, by culturing in 1 mL of LB + amp (100μg/mL) medium with shaking at 30 °C for 2 hours followed by 37 °C overnight.
Day 12
Recombineering of the loxP site was identified by PCR analysis (primer pairs are shown in Supplementary Table S2) .
Insertion of the frt-neo-frt-loxP-cassette onto a plasmid 1) LB medium (1.4 mL) in a microfuge tube was inoculated with 30 μL of fresh starter culture for 2 hours at 37 °C with shaking at 1,000 rpm.
3) The mixture was transferred to a 1-mm electroporation cuvette, and electroporated at 1,800 V. 4) After electroporation, 1 mL of fresh LB medium was added, cultured for 70 min at 30°C with shaking at 1,000 rpm, and then incubated on an LB plate containing 100 μg/mL of amp and 3 μg/mL of tet (LB + amp/tet plate) at 30 °C overnight.
Day 13
Two colonies growing on the LB + amp/tet plate were cultured with shaking in 1 mL LB + amp (100 μg/mL)/tet (3 μg/mL) medium at 30 °C overnight.
Day 14
1) LB medium (1.4 mL) was inoculated with 30 μL of fresh starter culture and incubated for 2 hours at 30 °C with shaking at 1,000 rpm.
3) In an eppendorf tube, 300 ng of the frt-neo-frt-loxP-cassette that was amplified by PCR (primer pairs shown in Supplementary Table S2) was mixed with 18 μL of freshly prepared cells.
4) The mixture was transferred to a 1-mm electroporation cuvette, and electroporated at 1,800 V. 5) After electroporation, 1 mL of fresh LB medium was added, and the sample was cultured for 4 hours at 37 °C with shaking at 1,000 rpm, and then incubated on an LB plate containing 100 μg/mL of amp and 50 μg/mL of kan (LB + amp/kan plate) at 37 °C overnight.
Day 15
1) Transformants were selected by culturing in 1 mL of LB + amp (100 μg/mL)/kan (50 μg/mL) medium with shaking at 37 °C overnight.
2) Positive clones containing the regions indicated in blue were identified by PCR analysis (using primer pairs #9 and #10, shown in Supplementary Table S2) .
3) The sequence of the 5' loxP site of the PCR-positive clones was confirmed using the loxP_seq_1 primer and that of the 3' loxP site was confirmed using the fgl_R2 primer (Supplementary Table S2 ). 
